fected individuals, concurrent presence of high titers of NCP BVDV and antibody neutralizing only the "foreign" CP BVDV isolate as previously reported 5 has important consequences for screening protocols directed at identifying persistently infected animals using serum samples. 3, 12 Use of presence of serum antibody alone as the criterion for identification of persistent infection could produce a false-negative result.
Acknowledgement. We thank Dr. Edward J. Dubovi for consultation concerning the design and execution of these experiments. Chlamydia psittaci is an obligate intracellular pathogen that causes a number of disease conditions in a wide variety of animal species, including cattle, pigs, sheep, birds, cats, guinea pigs, koalas, sea turtles and other reptiles. Conditions associated with Chlamydia psittaci infection include pneumonia, enteritis, polyarthritis, encephalomyelitis, orchitis, seminal vesiculitis, conjunctivitis, ornithosis, reproductive disorders, and abortions. 1, [3] [4] [5] [6] [7] 9, 11, [13] [14] [15] Recently, it has been proposed that a group of isolates from cattle and sheep that cause pneumonia, polyarthritis, encephalitis, and diarrhea should be given a new species name, Chlamydia pe- corum. 2 Furthermore, a strain of mouse Chlamydia and recently an isolate from a pig are recognized as being strains of Chlamydia trachomatis. 8, 10 In this report, we describe a septicemic form of a chlamydial infection causing death in 2 antelopes. A group of black buck antelope were transported from Texas to Georgia. One week after transportation, 3 adult antelopes were found dead after exhibiting signs of weakness. Subsequent to these deaths, 2 3-month-old antelopes were found dead. No clinical signs were noted prior to death. Tissues from an adult black buck and a 3-month-old scimitar oryx were submitted to the Veterinary Diagnostic and Investigational Laboratory for evaluation. Tissue specimens were fixed in 10% neutral buffered formalin, processed routinely, and stained with hematoxylin and eosin (HE) and the Giminez method for light microscopic examination. Microscopically, multifocal areas of necrosis and hemorrhage in myocardium and skeletal muscle were associated with numerous intra-and extracellular finely granular basophilic or- ganisms (approximately 0.5 µm). These organisms were present in the interstitium between muscle fibers (Fig. 1) , in blood vessels, and in the cytoplasm of endothelial cells. The organisms stained positively with Giminez stain. Similar Giminez-positive organisms were also present in Kuppfer cells and sinusoids of the liver, alveolar capillaries of the lung, glomeruli and peritubular capillaries of the kidney, mucosa of the gallbladder, and red pulp of the spleen. Foci of hepatocyte necrosis were noted in areas where Giminez-positive organisms were prominent. There was minimal inflammation associated with these Giminez-positive organisms. Small fibrin thrombi were present in capillaries in lung, kidney, and liver. Focal areas of hemorrhage were present in the gallbladder wall, with scattered foci of necrosis in submucosa and tunica muscularis.
Sources and manufacturers
Formalin-fixed heart tissue was removed from paraffin blocks, deparaffinized, and postfixed in 1% osmium tetroxide for electron microscopic examination. Tissues were processed routinely, sectioned at 60-90 nm, and stained with uranyl acetate and lead citrate. Sections were examined with a Zeiss EM109T electron microscope. Numerous pleomorphic organisms compatible with various developmental stages of Chlamydia sp. were present within myocardial cells and free in the interstitium and blood. The organisms were primarily large, round to oval, reticulate bodies with granular cytoplasm and were 500-800 nm in diameter (Figs. 2-4) . Also present but fewer in number were 200-400-nm-diameter elementary bodies with an electron-dense core and granular cytoplasm and 400-600-nm-diameter intermediate bodies.
A 10-20% suspension of antelope tissues in minimal essential medium containing gentamicin was made for Chlamydia isolation. The homogenate was centrifuged, and the supematant was used as the inoculum. Growth medium was removed from a 24-hour monolayer of McCoy cells on a multichambered slide, 0.1 ml of sample was inoculated, and the slide was incubated at room temperature for 60 minutes. Maintenance medium containing gentamycin, vancomycin, fungizone, and cycloheximide was added, and the slide was incubated for 3 days at 37 C in 5% CO 2 . Slides were fixed in cold methanol, incubated with a Chlamydia conjugate a for 30 minutes at room temperature, and counterstained with 0.05% Evans blue for 5 minutes. Fluorescent staining typical of Chlamydia was observed in the cytoplasm of these cells. Serotyping of the organism was not performed, and an isolate was not established. Attempts to isolate virus from the same homogenate, using standard procedures, were negative.
In ruminants, isolates of Chlamydia psittaci have usually been divided into 2 serotypes. Serotype 1 is associated with abortions, genital infections, and pneumonia, and serotype 2 is associated with encephalitis, polyarthritis, and enteric infections. 6, 14 However, a newly proposed species, C. pecorum, isolated from ruminants causes pneumonia, polyarthritis, encephalitis, and diarrhea. This isolate shares < 10% DNA homology with other Chlamydia species. 2 The chlamydiae are taken up by cells via endocytosis. Reticulate bodies replicate in the cytoplasm of affected cells, and the inclusion eventually fills the cytoplasm, causing cell lysis and release of elementary bodies, the infective form. Factors affecting clinical manifestations of chlamydial infection include virulence of the chlamydial strain, host age and immunologic status, and route of infection. The natural habitat for this parasite in bovids is the alimentary tract, and this is probably the portal of entry for chlamydial infection in these species. Chlamydia can be transmitted by oral, aerosol, and contact routes. Oral exposure may result in enteritis and polyarthritis, and contact or aerosol exposure may result in conjunctivitis and pneumonia. 6 Chlamydial infections are usually latent or subclinical. However, when latency is disturbed under stressful conditions such as prolonged transportation, nutritional deficiencies, and crowding, animals with latent infection may shed organisms or progress to local or systemic disease. In the present case, the antelopes exhibited acute fulminating chlamydial septicemia characterized by necrosis of myocardium, skeletal muscle, and hepatocytes and disseminated intra-and extracellular chlamydial organisms in heart, liver, lung, spleen, kidney, skeletal muscle, and gallbladder. The lesions described in these antelopes differ from those previously described in domestic ruminants, which have included abortion, encephalomyelitis, polyarthritis, pneumonia, enteritis, orchitis, and seminal vesiculitis. [13] [14] [15] The disseminated, frequently extracellular location of organisms in this case is unusual because chlamydiae commonly have an intracellular location and usually are seen extracellularly only at the site of necrosis. In this case, the extracellular forms were not only in areas of necrosis but also were clearly disseminated in the many organs listed, far from areas of necrosis. Myocardial necrosis associated with chlamydiosis has been described in sea turtles and other reptiles, aborted ruminant fetuses, and birds, and periarticular myositis and focal myocarditis have been seen in lambs with chlamydial polyarthritis. 4, 5, 7, 15 Skeletal muscle and myocardial necrosis associated with acute systemic disease in adult and young ruminants has not previously been reported. The route of infection in these animals is unknown; however, the adult black buck may have been latently infected and the stress of long-distance transportation may have caused the latent infection to develop into systemic disease, with subsequent transmission to the young animals.
